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ABSTRACT: We are investigating the evolution of structure during the early stages of protein folding, quantifying 
the timescales for the initial collapse and secondary structure formation. Using time-resolved FTIR microscopy 
and our rapid mixing continuous flow apparatus, changes in protein structure during refolding to the MG state can 
be evaluated by monitoring the amide I band (1600-1700 cm-1) as a function of refolding time. Time-resolved 
spectra can be collected by focusing an IR beam (globar or synchrotron source) at various locations on a flow 
channel perpendicular to the direction of solution flow (timescale = solution velocity x distance from mixer). We 
designed and tested a continuous flow cell composed of two sandwiched ZnSe windows, one window with the 
time-resolved spectroscopy (TRS) groove (200 x 60 microns cut along its length, held fixed to our rapid mixer (50 
microsecond dead time) in an aluminum block. A hole in a thin seal permits the solution to pass from the mixer to 
the TRS groove. For data collection at the low timescales of the U to MG state transition, we minimized the hole 
diameter and thickness of the seal to a third of its original value. Passage of solution through the seal now takes 
167 microseconds (previously 2 ms). Using a flow rate of 1.2 ml/min per syringe and our modified seal, the 
accessible timescales for spectral collection of good signal-to-noise quality with a globar is from 0.3-6.8 ms. 
Improvements in data acquisition time and S/N quality will be investigated using synchrotron IR radiation. 
 


